Disclaimer
Uncorrected Jet E, (GeV) ET; otherwise they are split into two. A variety of quality and fiducial cuts are applied, resulting in jets with less than two percent contamination and efficiencies of about 95%.
There are many sources of nonlinearity in the ET reconstruction of a jet. As the ET of a jet increases, the ET of the hardest particle increases roughly as log ET. Thus the number of particles in the jet increases rapidly with ET, resulting in jets of many low ET particles. The primary sources of nonlinearity in jet reconstruction are: very low ET particles are absorbed in noninstrumented parts of the detector; the calorimeters don't precisely compensate (i.e., energy deposited by hadrons in the electromagnetic calorimetry doesn't match the energy deposited in the hadronic calorimetry); energy is lost outside the jet cone; the debris of the intial state proton and anti-proton (i.e., the underlying event), randomly populate the detector overlapping with jets; and, energy is lost to undetected neutrinos from particle decays within jets. The determination of the jet energy scale, constitutes a difficult physics analysis in its own right, the science of correcting for all these effects. The energy scale correction corrects jets "back to the parton level." I put this phrase in quotations because it is fundamentally impossible. Partons are colored objects and we observed color-singlets in our detector. Thus the initial state partons in an event interact with each other and we cannot in principle reconstruct them. Ironically we are saved from this by the fact that hadronic calorimetry is not a precise measuring device. The errors in jet reconstruction greatly outweigh the uncertainty introduced by initial state parton interactions. The best that a state of the art hadronic calorimetry can do is a resolution of 0.5/n f T or single particles in nice parts of the detector! We are familiar with the analogy: to study matter by smashing a proton into an anti-proton is like studying fine Swiss watches by smashing them together and looking at the broken pieces. I propose an extension of this analogy: to study the pieces with a hadronic calorimeter is akin to looking at them with a hammer. In short, hadronic calorimetry is a blunt instrument.
In Fig. 1 we present the correction factor as a function of the uncorrected jet ET with the uncertainty band. This jet energy scale correction will be our dominant source of systematic error in the analyses which follow. 
Single Jet Analyses
Collider detectors directly observe electrons, muons, photons and jets. Since the cross section for jet production is much larger than that for any of the other observed particles, it's easy to argue that the single jet inclusive cross section is the most basic measurement to be performed at a p$ collider. In this analysis we present the differential cross section for central jets as a function of the jet ET.
From the point of view of a test of QCD, the leading order QCD prediction carries a theoretical uncertainty of as much as 50%; but just one order higher, next-toleading order (NLO) QCD reduces this to about 20%. Hence this measurement can probe the theory with some sensitivity. Other than the effects of higher orders, the uncertainty in the theory is confined to four choices: the parton distribution function (PDF), the factorization scale PF, the renormalisation scale PR and the parton shower model.
In the following we set PF = PR = p. From the point of view of a search for new phenomena, a signal for quark compositeness is the increase in the single jet cross section at an ET threshold.
In this analysis we choose events with all and only good jets by subjecting candidates to criteria for eliminating fake jets and poorly reconstructed jets. The inclusive measurement is for jets in the central region, ]q] < 0.5, of the detector where the efficiency and energy are well understood.
To combine the data from separate triggers, we equate the cross sections measured from two triggers neighboring in ET threshold where both triggers are efficient. The absolute normalization is then fixed by the highest ET trigger threshold which is not prescaled, i.e., by jets with ET > 170 GeV.
We choose the CTEQSML PDF 
Dijet Analyses
Another test of NLO QCD is the measurement of the dijet cross section as a function of the dijet invariant mass. This analysis has the ingredients for a truely model independent new phenomena probe: the dijet invariant mass spectrum where we may hope to observe a resonant structure peaking above the smooth continuous background shape. We consider two separate regions of the detector for the jets in this study: The background is dominated by the tiny fraction of the total cross section of jets that hadronize into only particles with electromagnetic decays, like ?y" 4 yy. Since the total jet cross section is so huge, these processes yield a substantial background.
To calculate the photon purity P we use the fact that these fluctuating jets appear in the detector as overlapping photons.
Thus the probability of a conversion in the first EM layer of the calorimeter is at least twice that of a single photon. If we let El be the energy in the first EM layer, then we consider log E1/Etot,l. Fig. 7(a) . These fits are performed separately in EG intervals and 7~ regions. The purity as a function of EG is shown for the two 7 regions in Fig. 7(b) . We paramaterize the purity as P = 1 -e-("+bEG) whe re a and b are the fit parameters.
The systematic error is dominated by differences in data compared to Monte Carlo.
The inclusive single photon cross section for the two 9 regions is given in Fig. 8 . The NLO QCD prediction is provided by Baer, Ohnemus and Owens [12] with the CTEQ2M PDF and p = EG. The fractional difference between the measurement and the theory is given in Fig. 9(a) The shape of the background was obtained from a pure sample of jets and then subtracted using the purity as the relative normalization.
The resulting distribution is presented in Fig. 19 which also includes the CDF measurement [15] and NLO QCD prediction [12] . Our measurement is consistent with, though systematically lower than, the CDF measurement and in accord with the theoretical prediction. In the next analysis we compare the correlation of jets and photons in 7 + jets events with the correlation of the two highest ET jets in multiple jet events. Direct photon production is dominated by qg scattering and multiple jets are dominated by gg andinteractions.
In the gg/qq -+ jets reaction, the partons in both the initial and final states can radiate gluons; whereas in the qg --+ 7 + jets reaction the final state photon cannot radiate gluons. Thus, if we think of photons and gluons as generic gauge bosons, then in any Feynman diagram above leading order, there will always be more diagrams for a given number of jets in gg/qq + jets then there are for that number of gauge bosons (including the jets plus one photon) in qg + 7 + jets. Consequently, as we go to higher orders in perturbation theory, the 7 + jets final states retain more of the 2 -+ 2 identity of the leading order process, than do the multiple jet final states. Thus we expect larger correlation of qjer and 'F/ in 7 + jets events than r,$ti and r$f)t in multiple jet events.
In this PRELIMINARY
analysis we consider the +, and nj,t distributions, expecting Tier to follow n-,. We accept both central, ]w] < 0.9, and forward, 1.5 < 1~~1 < 2.5, photons with E; > 45 GeV.
Since we cannot perform a statistical background subtraction in this analysis, we need greater photon purity. Thus we require El/E total < 1% giving better than 75% photon purity. For a control sample we consider the distibution of 7 for multiple jet events selected to discriminate against photons -isolation > 2 GeV, E1/Etoto, > l%, allowance of two or more tracks in front of an EM cluster, increased hadronic energy, non-photon-like shower shape -giving a sample dominated by jets with a large electromagnetic component:
"electromagnetic jets." Figure 11 shows the signed pseudorapidity of the jet, qj,t, positive if in the same rapidity directon as the photon candidate and negative if opposite, as a function of ]v~].
We observe a strong correlation in the 7 + jets sample that is well described by the QCD NLL theory [12] . The control sample of "electromagnetic" jets, mimicing fake photons, does not demonstrate the correlation. 
